Stent migration is a complication associated with endovascular coil embolization of intracranial aneurysms. We report a case of anterior communicating artery (ACoA) aneurysm that was successfully treated after stent migration during endovascular coil embolization without retrieval of the stent. A 47-year-old man presented with sudden onset severe headache. Patient was noted to have subarachnoid hemorrhage from a ruptured ACoA aneurysm. Emergency endovascular coil embolization was performed. The second coil embolization was scheduled for the neck-remnant portion with a stent after 16 days from the initial operation. At first, a stent was deployed from the right perpendicular division of anterior cerebral artery (A2) to the left horizontal division of anterior cerebral artery (A1) entirely across the aneurysmal neck. Although the stent position looked fine, the stent migrated inferiorly to the proximal A1 portion when its delivery wire was withdrawn. Fortunately, the stent could be pushed into the distal A1 portion, when we trying to re-access the aneurysm thorough the stent with a pig-tail shaped microguidewire. Additional coil embolization was achieved using the assistance of distal tip of the stent as a scaffold of the coil. The patient was discharged without any complication on the postoperative day 6. Although there are various choices of rescue treatment after stent migration, this is the first reported case of stent repositioning with a microguidewire. Our technique may represent an effective option in case of stent migration.
INTRODUCTION
Despite recent developments in endovascular techniques and technology for coil embolization of intracranial aneurysms, one of the fundamental problems is the treatment of broad-necked aneurysms. The use of self-expandable stents with endovascular coil embolization for the broadnecked aneurysms has increased over time. Stent migration can occur as a complication of the stent deployment procedure. All of the stents which are available in Japan are not retrievable after deployment. Although some authors have reported successful retrieval of a fully deployed stent, it increases the risk of the procedure significantly. [1] [2] [3] [4] [5] In this article we describe and discuss a unique case of anterior communicating artery aneurysm successfully treated even after stent migration during stent assisted endovascular coil embolization.
CASE REPORT
A 47-year-old man presented with sudden onset of worst headache of his life and transferred to our emergency room. On admission, the patient had no focal deficits during neurological examination. Initial computed tomography (CT) scan showed thin subarachnoid hemorrhage into the base of the interhemispheric cistern. Three-dimensional (3D) CT angiography revealed ACoA aneurysm with a bleb. Emergency endovascular coil embolization was performed. The diagnostic 3D digital subtracted angiography (DSA) showed ACoA aneurysm of which maximum diameter was 6.0 mm with broad-neck. The initial coil embolization, which was designed to occlude the ruptured point of the aneurysm, was performed by the simple technique utilizing 4 bare platinum coils. There was no peri-procedural complications or postoperative vasospasm. Follow-up DSA was performed on postoperative day 14, revealing loose coil mass density in the bleb portion of the aneurysm (Fig. 1) . We predicted that the bleb may recanalize in the future, therefore additional coiling with a stent was scheduled on postoperative day 16.
Two weeks prior to the procedure the patient was started on cilostazol at 200 mg daily, and 1 week prior to the procedure clopidogrel at 100 mg daily. Under local anesthesia, an 8F short sheath was inserted into the right femoral artery. Heparin was administered intravenously, and the activated clotting time (ACT) was maintained at 250 seconds or longer. Eight French Cello (Medtronic, Minneapolis, MN, USA) was guided to the left internal carotid artery (ICA). Four French Fubuki (Asahi Intecc, Aichi, Japan) was navigated to the supraclinoidal portion of the left internal carotid artery as a supportive intermediate catheter. Headway 17 microcatheter straight (TERUMO, Tokyo, Japan) was guided to the right A2 segment about 20 mm distal to the aneurysmal neck over a Chikai 14 microguidewire (Asahi Intecc, Aichi, Japan). Distal and proximal diameter of the parent artery were measured at 2.3 mm, we selected a LVIS Jr. stent 2.5×13 mm (TERUMO, Tokyo, Japan). The stent was deployed at the proper position with push and pull technique, however, when the delivery wire was withdrawn, the stent migrated proximally (Fig. 2) . Angiogram revealed the stent was positioned between the proximal A1 segment and the ICA.
We decided to access the distal A1 segment through the true lumen of the stent with a microcatheter and microguidewire instead of capturing and retrieving the stent. The microguidewire was shaped into a pig-tail configuration. As the wire engaged the stent, the stent began to migrate accidentally from the proximal A1 to the distal A1 (Fig. 3A) . The shape and size of the wire was entirely matched to fit inside the stent. We continued to push the wire and the stent until the distal flare of the stent reached into the aneurysmal neck (Fig. 3B, 3C, 4) . Additional 2 bare platinum coils (HyperSoft helical 2.0×20 mm, and 1.5×20 mm (TERUMO, Tokyo)) were positioned in the aneurysm dome with the assistance of the edge of the stent that functioned as a scaffold in neck remodeling (Fig. 5) .
The patient demonstrated no neurological deficits and was subsequently discharged 6 days after the intervention. Magnetic resonance (MR) image at patient's 3-month follow-up revealed no aneurysm filling and patent left anterior cerebral artery. 
DISCUSSION
Stent-assisted coil embolization is a common treatment strategy for intracranial aneurysms. Various types of stent misplacement, such as stent distal migration due to foreshortening or jumping, proximal migration, distortion, incomplete opening, and herniation into the aneurysm, can occur as a complication of the stent deployment procedure. The causes of the stent migration have not been discussed in the literature. In our case, the stent size that was selected was too small for the parent vessel, additionally the radial force of LVIS Jr. stent is lower than other stents such as Neuroform and Enterprise. The angle of the parent artery between the A2 and A1 is relatively sharp, the delivery wire can catch on the stent during withdrawal. When stent migration occurs, leaving it at the new position is the best option if possible. When the stent distortion or incomplete opening occurs, intraluminal balloon stent-plasty can be utilized. Rarely, telescopic or overlapping stent deployment may be required to gain the patency of the parent artery. Rescue retrieval of the stent should be selected as the last resort. Rescue retrieval of deployed intracranial stent have been reported previously in the literature, however, there are few case reports. [1] [2] [3] [4] [5] Fatal vessel injuries may occur if the stent is broken during the retrieval. In our case, we attempted to re-access the A2 segment through the stent that was positioned in the A1 segment with a plan of putting another bridging stent. The microguidewire was shaped in a pig-tail configuration to assist in gaining access to the true lumen of the stent and chance of vascular injury. Because the pig-tail shape of wire the stent could be advanced with the distal flare reaching into the aneurysmal neck. This phenomenon occurred accidentally. When we noticed that the stent was moved under our control, we seemed to be able to choose two options. First, we could put the proximal flare of the stent back in the A1 trunk, because it might disturb the blood flow into the middle cerebral artery. Second, we could use the stent with assistance of coil insertion again, if possible. In this case, it was relative safe to push back the stent as the previous coil mass worked protective against an aneurysmal perforation.
Additional coils were deployed into the aneurysm dome with the assistance of the stent edge as a scaffold in neck remodeling. We initially thought that this procedure was the waffle-cone technique which has been reported in the past as not reliable to support coils over the long term. [6] [7] [8] In this technique the end of the stent holds coils in place perpendicularly. Coil mass is supported with the whole edge of the stent like an ice cream. However, postoperative cone-beam CT revealed that additional coils were supported by the part of the stent horizontally (Fig. 5) . Assistance of the coil deployment with the part of the stent or the stent flare has been reported by our center as a half-bridge stenting method and an alpha horizontal stent delivery technique. [9] [10] The durability of coiling over long time period has been demonstrated in these studies. Although we confirmed that a few struts of a stent were enough durable to support coil mass, the flare of LVIS Jr. might be more fragile than other stents. We should select softer coils compared with the usual stent-assist coil embolization.
If we could not re-access the distal side of the stent, we would have to retrieve the stent. As the proximal flare of the stent was protruding into the ICA, its retrieval would be performed utilizing a 4-mm Amplatz Gooseneck microsnare loop device. We would then select a large sized stent to complete the aneurysm embolization.
CONCLUSIONS
There are various choices of rescue treatments after stent migration. To the best of our knowledge, this is the first reported case of ACoA aneurysm successfully treated post stent proximal migration with a specially shaped microguidewire during stent assisted endovascular coil embolization. Our technique might be an effective option in case of stent migration.
